Introduction

H
IV infection is one of the major public health challenges in European Countries and Men who have Sex with Men (MSM) represent the population with the highest risk of acquiring STI (sexually transmitted infections) and HIV in particular. 1 . About 30% of people living with HIV in the EU are not aware of their serum status. 2 Undiagnosed HIV infection is a probable source of a substantial number of new HIV infections. It is estimated that MSM with undiagnosed HIV infection were responsible for 3.5 times as many transmissions as MSM with diagnosed HIV infection. 3, 4 In this framework it is clear that HIV testing, early diagnosis and access to treatment are key to tackling the HIV/AIDS epidemic. 5 Despite some practical and ethical issues related to its use at population-wide level, 6 the Treatment as Prevention approach is now considered not only an important public health tool to reduce the risk of HIV transmission but also to improve the quality of life of HIV-positive individuals. 7 In addition, a proper antiretroviral therapeutic regime reduces the viral loads and consequently can play a crucial role in the epidemic reducing the likelihood of HIV transmission. In fact, awareness of the HIVpositive status is crucial for reducing risk behaviours and, consequently, for reducing the probability of transmitting the HIV infection. 8, 9 Expanding HIV testing is not only meant to increase the proportion of HIV-positive people who know they are infected but also to give them a better life expectancy . 10, 11 The HIV test seeking behaviour, as a component of health seeking behaviour, 12 is conceived as the active search of an individual to be tested in order to know his/her serological status. This attitude is influenced by both individual and structural factors. 13 Despite the fact that MSM tend to test more frequently compared with the general population, the levels of testing among MSM (and bisexual in particular) remain persistently low in many countries when considering the high HIV prevalence within this group. Some studies have shown gay men with undiagnosed infection are not tested regularly or delay HIV testing, are afraid of receiving a positive result, and have low-risk perceptions despite reporting HIVrelated sexual risk behaviours and STI infection.
14 Despite some relevant available data, a deeper understanding of undiagnosed infections and test seeking behaviours determinants is needed, especially among sub-populations of MSM.
This article explores the relationship between HIV test seeking behaviour and individual, social and demographic factors in a sample of MSM, aiming to provide researchers, policy makers and public health stakeholders with key insights into testing patterns in such a high-risk population.
Methods
Study design
This paper is based on data collected through the EU-funded SIALON project. 15 The project consisted of a multi-centre biological and behavioural cross-sectional survey targeting MSM, implemented in six cities: Barcelona, Spain; Bratislava, Slovakia; Bucharest, Romania; Ljubljana, Slovenia; Prague, Czech Republic; Verona, Italy. The cities were selected on the basis of geographical regional representativity (Southern and Central-Eastern Europe), the lack of reliable existing data and budget considerations.
The recruitment of the male participants was carried out according to the following inclusion criteria: having had sex (any kind of sex) at least once with another man during the year previous to the study; having signed a written informed consent form; having agreed to answer the study questionnaire; having accepted to donate an oral fluid sample.
The following exclusion criteria were adopted: being younger than 18-years old; being an active injecting drug user and having already participated in the survey.
In each participating country, research protocols were approved by local Ethics Committees.
Sampling
Time-location sampling (TLS) was used to recruit quasi-representative samples of men visiting the gay scene in each city. 16 The sample size estimation for a HIV prevalence study has been calculated on the basis of previous studies, 17 when available. In particular, an HIV prevalence of 5% was assumed for Central and Eastern EU countries, whilst 15% was assumed as a common prevalence for Southern European countries.
Data collection
Prior to data collection, a specific formative research of the venues was conducted for each city in order to identify the list of potential venues and related Venue-Day-Time (VDT) units. VDT units were divided into two categories, according to the median attendance: 'high' and 'low' attendance (15 and 5 enrolled MSM, respectively).
According to the category of venues (disco, bar, sauna, cruising setting and naked party/sexy shop), the VDT units were randomly selected from the sampling frame and homogeneity between the venues was guaranteed.
A period of two months was scheduled for data collection during which time trained field workers from local gay associations distributed anonymous self-administered questionnaires, oral fluid collection kits and prevention materials.
Questionnaire
Informed consent was obtained and a self-administered pen-andpaper questionnaire was used to gather information on the socialcultural context, access and barriers to voluntary counselling and testing centres (VCT), behavioural practices, STI history and selfreported serum-status (as per GARPR guidelines). 18 The perceived social attitude towards homosexual/bisexual men was measured by an 'homonegativity' scale.
Dependent variable and predictors
The dependent variable has two modalities: the first represents the respondents tested at least once in their life; the second represents the respondents who never tested. Respondents were asked about their testing practice and history. When previous testing was reported, data on the year of the last HIV test together with the test result was also collected.
The participants' age was evaluated and included as a predictor in the multivariable models. Variables explored in terms of factors associated with the dependent variable include education level (none; primary; secondary; university; other), location of residence (countryside: <1000 inhab.; village: 1000-10 000; small town: 10 000-100 000; City: >100 000), composition of household (alone; with a partner: man or woman; with family/wife and children; with friends; with parents/relatives), self-reported sexual identity (homosex; bisex; hetero; other), being reached by prevention programmes (as per the UNGASS-GARPR definition). The perceived social attitude towards homosexual/bisexual men, as measured by a 3 item-'homonegativity scale for micro-level where higher scores indicate a respondents' positive perception of people's attitude towards MSM in family, school and friends was also considered.
Data analysis
A total of 2400 persons (about 400 per city) were included in the study.
In line with the objective of the article, that is to analyse the relationship between HIV test seeking behaviour and individual, social and demographical factors, a 95% CI was calculated for each variable. A bivariate variable analysis was performed using Pearson Chi 2 tests for categorical variables and KolmogorovSmirnov test for equality of distribution functions or KruskalWallis equality-of-populations rank test chi-squared for ordinal and continuous variables.
A multivariable multi-level logistic random-intercept model was estimated. 19 The multi-level analysis was conducted to identify factors associated with HIV test seeking behaviour studying the contribution of variability associated with each level to the total variability in the sample. This procedure takes into account the hierarchical structure of the data collected by cities.
Due to the non-independent nature of the data, univariate multilevel logistic random-intercept regression models were used to identify which predictors were significantly associated (P< 0.05) with the outcome variable.
Significant predictors identified from the univariate models were analysed for multicollinearity by using a pairwise deletion correlation matrix with Bonferroni correction.
Model assumptions were examined by using the likelihood-ratio test. Last, odds ratios and their associated 95% CI were then calculated and reported.
To take the sampling procedure into consideration, a random intercept model and two random coefficient models were performed.
The reason for adding the coefficient models is based on the hypothesis that the marginal efect of the covariates varies across the clusters.
STATA Statistical Software Release 13 was used (College Station, TX: StataCorp LP).
Results
A total of 2400 men were included in the sample: 407 in Prague, 393 in Bratislava, 400 in Barcelona, 398 in Bucharest, 398 in Ljubljana and 404 in Verona. Table 1 presents the variables distributions by city. The age distribution was not similar across the cities (K-W = 400.584, df 5, P < 0.05).
With regards to education, the percentages of men with a university degree ranged from 27.39% in Prague to 53.59% in Barcelona. In terms of composition of household, 69.39% of the respondents in Prague declared they were living alone or with a male partner; the lowest proportion of MSM living alone or with a male partner was calculated for Bucharest (47.33%). More than 60% of participants from all cities reported they are living in metropolitan areas (city with more than 100 000 inhabitants), with the sole exception of Verona (41.94%).
The highest percentages of respondents self-identified as homosexual are reported in Verona, Bratislava and Barcelona (90.25, 85.38 and 84.89%, respectively). The highest proportions of respondents who self-identified as bisexuals were reported in Eastern European cities such as Bucharest (31.44%).
In terms of testing, the number of MSM who declared to have never been tested in their life is quite high in Bratislava (40.60%), whilst low percentages are reported in Verona (16.18%) and Barcelona (14.55%).
As regards to being reached by HIV prevention programmes (e.g. free condom distribution), there were considerable differences across the study cities. More than three out of four MSM enrolled in the study had received condoms for free (89.17% in Barcelona). Low percentages of free condom distribution are reported in Prague (65.62%) and in Bratislava (42.71%).
The perceived social attitude towards homosexual/bisexual men, as measured by a three item-'homonegativity' scale (Cronbach's alpha = 0.66) shows a significant variation across the cities, with a higher positive perception in Barcelona and Prague (Mdn 11) as compared with Verona, Bratislava and Ljubljana 10 and Bucharest. 9 Results from the multivariate models are presented in table 2. The baseline model (model 0) includes the socio-demographic factor (age) and the individual-level factors found to be associated with test seeking behaviour variable used in bivariate analyses. The likelihood-ratio test which compares models fitted by maximum likelihood, confirms that the random intercept model provides a better fit compared with the ordinary logistic model ( 2 = 17.83; P 0.05).
The first multilevel model is a random intercept model, which includes the socio-demographic factor (age) and the individual-level factors found to be associated with test seeking behaviour variable used in bivariate analyses and controlled for the contextual city level.
In addition two random coefficient models are added to the previous model, including the sexual orientation effect at city level and the age random coefficient at city level (final model).
The final model reveals that variations exist in the mean effect of the predictors over the response variable. The variation is significant at all hierarchical levels. Moreover, the intercept has significant random effects at cluster level and this suggests that a multilevel analysis better describes the association between the dependent variables and the predictors.
The likelihood ratio test performed among the three multilevel models suggests that the final model (Random Coefficient Model with variance for sexual orientation at city level and variance for age at city level) provides a better fitting compared with the previous ones in representing the model assumptions.
All predictors identified in the model are positive. When describing all factors separately, for MSM living in a metropolitan area the odds ratio for test seeking is 1.96 (P < 0.05) compared with those living in small cities, showing a significant association. Living alone or with a male partner shows a significant positive effect associated with the dependent variable (OR = 1.64; P < 0.05). MSM self-identifying as homosexual are more likely to seek an HIV test, when compared with the participants who defined their sexual orientation as heterosexual or bisexual (OR = 1.77; P < 0.05). Being reached by HIV prevention programmes was also significantly associated with an increased odds of seeking an HIV test in the sample (OR = 1.53; P < 0.05). MSM reporting a university degree are more likely to seek an HIV test (OR = 1.31; P < 0.05), compared with participants who reported a basic educational status (primary or secondary). CIs in brackets. The perceived social attitude towards homosexual/bisexual men, as measured by a three item-'homonegativity' scale for micro-level where higher scores indicate a respondents' positive perception of people's attitude towards MSM in family, school and friends, was found to be significantly associated with test seeking behaviour (OR = 1.07; P < 0.05).
Finally, age is an obvious predictor (OR = 1.01) and for this reason it is included in the model. The model predicts an increase of test seeking behaviour with the increase of age (1% OR for each year). Figure 1 represents the marginal predicted probabilities of test seeking behaviour plotted against the age of respondents and sexual orientation among the six cities. The graph shows that overall men self-identifying as gay/homosexual are more likely to seek an HIV test when compared with those self-identifying as bisexual or heterosexual. The same pattern can be identified when considering the intra-city differences: a span of $15 years of age separates self-identified homosexual/gay MSM from those self-identifying as bisexual/heterosexual.
Discussion
Some specific limitations should be clarified. With the exception of the laboratory testing results, the data consist of self-reported information, which can be subject to inaccuracy. Items specifically focusing on the perception of low risk for HIV-infection are not included in the study. Previous surveys have shown that risk perception can play an important role in facilitating test seeking behaviour. 20 Furthermore, the sampling methods adopted could have had an impact on the representativeness of the MSM sample in some study sites. When few venues were present in a specific study site, some places could have been overvisited by data collectors in order to collect the target sample and hence potentially disturbing the attendees and reducing the acceptance of the data collection. In addition, in line with the TLS method, different ways of recruiting (e.g. Internet) have not been taken into account. Finally, considering the specific contexts and the characteristics of the gay communities in the selected cities, the results might be generalised with caution.
Despite these constraints, the data provide relevant inputs for better understanding factors associated with test seeking.
Test seeking behaviour seems to vary across cities and the association between place of residence and test seeking is one of the most relevant findings of the study. Especially in some cities, residence of the metropolitan areas could potentially have access to a greater number of HIV testing services, along with relatively greater anonymity when compared with residents of smaller areas. Metropolitan areas could represent an environment where less stigma is attached to sexual orientation and where there is an increased possibility of being part of supportive gay community.
Being reached by specific HIV prevention programmes also represents an important factor in facilitating health seeking behaviours. This result seems to confirm the positive effect of prevention campaigns targeting this at-risk population.
Sexual identity seems to have an impact across all cities in terms of test seeking behaviour: men identifying as gay/homosexual are more likely to seek an HIV test compared with those identifying as bisexual or heterosexual. Such associations are in line with other studies. 21 In addition, data show that factors such as a perceived positive social attitude towards homo-bisexual men and self-identification of homosexuality may facilitate test seeking behaviours.
MSM with a low educational status seem also to be less likely to seek an HIV test, in line with other scientific findings. 22 When considering the intra-city differences, a span of $15 years of age separates self-identified homosexual/gay MSM from those self-identifying as bisexual/heterosexual. For example, in Verona a 20-year old MSM who identifies himself as gay/homosexual has the same probability of being tested as a 35 year old bisexual/heterosexual MSM. This calls for targeted testing promotion campaigns for this specific population, in order to reduce the 15 years' time-span and related risk exposure.
When describing potential clustering of different factors, results suggest that the environmental conditions, including place of residence and exposure to prevention programmes, could play a crucial role in facilitating test seeking.
Moreover, other factors that could be considered as a bridge between individual and environmental aspects are positively Figure 1 Plots of marginal predicted probabilities of test seeking behaviour by city and sexual orientation associated with test seeking, namely, having a perceived positive social attitude towards homo-bisexual men and living alone or with a male partner. In the latter case, this could be due to the fact that MSM living alone or with a male partner could be more independent, perceive less stigma or live within a steady primary relationship. Such aspects can support interpersonal skills and promote a sense of self-efficacy, strongly linked with health seeking behaviours. 23 There is no association between the number of partners and the dependent variable, whilst this association was found in previous studies. 24 In general, these findings seem to confirm the importance of structural factors such as prevention programmes and levels of social stigma, which may represent an enabling factor for HIV/STI testing among MSM. 25 Data suggest that special attention should be paid to specific subpopulations, such as younger men and bisexual men, as they seem to show lower levels of test seeking behaviours. This may be related also to sexual identity. Indeed, other studies have confirmed that bisexual men and younger men may have additional fears related to disclosure of their sexual orientation, and this is associated with lower levels of health seeking behaviours. 26 In addition, the model shows that in any case one MSM in ten will be never tested for HIV, reinforcing the need for further enlarging the proportion of MSM who will receive an HIV test.
The results provide important information on the barriers and facilitators to test seeking which could help in designing more efficient testing promotion campaigns. The findings related to educational status could indicate the need for information campaigns targeting disadvantaged communities. Furthermore, findings related to sexual identity and perceived homonegativity suggest that any specific measures to address low testing uptake should be complemented by broader actions addressing stigma and discrimination toward MSM.
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Key points
Most marginalized sub-populations, such as lower educated, young and bisexual MSM are less likely to seek a HIV test when compared with their counterparts. Findings related to the role of residency on test seeking behaviour point to the need to identify solutions for promoting testing uptake in non-metropolitan areas. The confirmation of the positive effects of prevention programmes would seem to suggest the importance of continued implementation and intensification of such interventions. Results suggest that any specific measures to address low testing uptake should be complemented by broader actions addressing stigma and discrimination toward MSM.
